Dibutyryl cyclic AMP causes intermediate filament accumulation and actin reorganization in astrocytes.
We have examined the effects of dibutyryl-cyclic AMP (dBcAMP) on the organization and expression of filamentous proteins in astroglia. The drug produced several effects on astrocytes grown in primary cultures. Cultures ceased to grow, and cells changed shape to a contracted form, displaying thin cytoplasmic processes. Cellular levels of the intermediate filament (IF) proteins, vimentin and glial fibrillary acidic protein (GFAP), and actin, insoluble in Triton X-100, were examined by polyacrylamide gel electrophoretic analysis. The cellular content of both of the IF proteins increased concurrently, approximately doubling during a 2-week course of treatment. The content of actin associated with the Triton residue decreased, however, a biochemical alteration which correlated with a loss of stress fibers in treated cells. Treatment with sodium butyrate did not change either cell shape or cytoskeletal protein content. Filament protein expression in astrocytes can, therefore, be modulated via cAMP-dependent mechanisms. The effects do not, however, appear specific for the GFAP-type of intermediate filament.